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INPE’s operational applications for monitoring
deforestation in Amazonia

DETER
Moni::aRr:nI:::to da DETER Dot Te r ra
Floresta Amazdnica Sistema de Detecgdo de Mapeamento da
Brasileira por Satélite Desmatamento em Tempo Degradagdo Florestal na
Real Amazodnia Brasileira La N d U se
Clear cut Early warning

Degradation

www.obt.inpe.br/prodes
www.obt.inpe.br/deter
www.obt.inpe.br/degrad
www.inpe.br/cra/projetos pesquisas/terraclass2010.php




PRODES 90’s




PRODES in 2013




Fifteen years of remote sensing images, R l
deforestation polygons and in a single information — 4 TerraArnaZDn
system

Bl TerraAmazon 1.0.1 - User: postgres - [Display - 2222_Satelite] =& x|
"2 Flle Show Mew Theme Process Operation Help |8 x|

vE @ @d~oce@ o
- x| i M Bk LR =S N[io2ar o] O[] 2]
Databases i'
2 EB5I5PAODES [
i GPAGREGADD
PRODES - @PAGREGADO_veho
?-»’aglegaio(l]Z‘GB
. o @A
i @Al 1
|

- =
:I ",

b

Views/Themes

+- V23168

- [V]23169
QY - [V]23268

o~y - [V123268

TerraClass 4 W23

- [Vl

- [Wals

- [V]8IZ0laDA

ﬂ [V]cenastandsat

n EMa-o_Agregado

vl [V]testeMario

- [ tview

’J Mvan

:J [VizZ_Recortedl

w- WjZzzZ_FINAL

:J,.
IE [TICBERS_166113

|
LM [Fla
[TDesflorestamento




One snapshot at a time
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Multi-satellite approach to minimize cloud cover



RS images describe dynamics
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Using time series

Recent results in the literature show that time series of vegetation indexes can create a
detailed classification of croplands by detecting important characteristics of land-cover

and land-use change

MODIS vegetation index archive for Brasil from 2002 to 2014 has 12.000 independent
files
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Web Time Series Services
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http://www.dpi.inpe.br/wtss/query?
product=M0OD13Q1,datasets=red,nir&
longitude=-45,latitude=-12&
output_format=json
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T WARY)
< MODIS Implementation
WTSS Client JSON
nquer\yn: { upr\oductll: "MOD].BQ]-",
::data§ets" "red", "nir"], MODIS
longitude": -45, Products

"latitude": -12,
}s

"result": { "datasets": [{ "dataset": "red",
"scale factor”: null,
"missing value": -3000,
"values": [ 270, 277, ... ]

}s

1,
"timeline": ["2000-02-18","2000-03-05", ...]



Where we want to get to

- B

Remote visualization and Big data EO
method development management and
analysis

40 years of Earth Observation data of land change
accessible for analysis and modelling.



Array databases: all data from a sensor put together in
a single array
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SciDB Architecture: “shared nothing”
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Large data is broken into chunks

Distributed server process data in paralel



SciDB performance for large images
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Where we want to get to

- B

Remote visualization and Big data EO
method development management and
analysis

40 years of Earth Observation data of land change
accessible for analysis and modelling.



Land Observatory

RSciDB

spatial analysis, time-series analysis,
classification, clustering, and data SciDB-R SciDB r_exec
mining,...

Program SciDB from Invoke R from within

R with the scidb SciDB queries.
package for R.



Land Observatory:
describing change in a connected world

RSciDB

Methods for land 40 years of LANDSAT +
change for foresty 12 years of MODIS +
and agriculture uses SENTINELs + CBERS
Unigue repository of knowledge and Free
data about global land change satellite

images



Initial experiments
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